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€ Untitled - DrScheme* = | B |
Fil= Edit View Language Scheme Special Help

t.ldnhﬁﬂed v} |@ Debug | |@ Macro Stepper | | Q Check Syntax | ‘ AERun ‘ |© Stop |
efing ...) ™

feond | (not (is-so0l? sol)) (error "Error : not solutcionf)) m
[ (1237 =so0l) (display "=2"))
[ [(isK? =so0l) (display "E"))
[{i=sI? =so0l) (display "I™))
[{izwv? =o0l) (begin (display "\""] (diaplay (var =sol)) (display """
[(iza? =so0l) (begin (display "(") (pprint (al sol)) (display " ") (pprint {ar sol]) I(display 2

"y
)
)

[define (react sol)
[define (reaction sol)

[cond ([ (or (1272 sol) (isKE? sol) [(isI? =sol) (isv? sol)l) sol)
[(i=sI? (&l =o0l)) (reaction (ar =ol)))
[{and (i=za? (al =ol)) (isE? (al (&l =so0l)))) ireaction (ar (al =ol))ll
[fand [(isa? (al =sol)) (isa? (al (al sol))) (is3? (al (al (al soll)ill
[reaction (a (a (ar (al (al sol))) (ar =sol)) (a i(ar (al sol)) (ar =sal)lll] E
[else (cond ((equal? (a (reaction (&l sol)) (reaction (ar sol))) sol) sol) 1
[else (reaction (a (reaction (al sol)) (reaction (ar sol))1))i)

I
I
I

[pprint (reaction sol))

Welcome to DrScheme, version 372 [3m]. 0
Language: Pretty Big (includes MrEd and Advanced Student).
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(* tall-recurs
let length'
let rec £ 1 result = match 1 with
| [] —-» result
it > £ t (result+l)
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let hd 1 = match 1 with
| [1] —>» raise (Failure "hd"™)
| h:: ->h

let t1 1 = match 1 with
| [] —-> raise (Failure "t1™)
| ::t >t
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@) Untitled - DrScheme*

~jar fal (al sol))] (ar sol]l) ([a (ar ial sol}} (ar solj))l)

lelse jsbnd—{{etuels fa ireaction {al sol)] (resction iar solj)] sol] sol)
g (else (reaction (@ (reaction (al 90l)) (reaction (ar =oll)i)l)

(#Frint (reaction soli)

!

Welcome to DiScheme. version 372 [3m].
Language: Pretty Big (includes MrEd and Advanced Student).
> {react (a (& (a$ I} I) (v "x"11]

Error @ not @

Programming language: ¥

Pretty Big (indudes MrEd and Advanced Student)

File Edit View Language Scheme Special Help
zl:f: v) |@ Debug | ‘ & Macro Stepper || O Check Syntax ‘
((13%Y sol) (display "3"))
((1sKY sol) (display "K"))
((1sI7 =sol) (display "I"))
(({isv? sol) (begin ([display "\"") (display (var sol]) (display "\"")i]
(({izaf sol) (kegin (display " ("] (pprint (al sol)) (display " ") (pprint (ar =ol))
RN |
' |
! |
|
(define [readt sal)
(define {rqaction solj
fegpd ((9r (is3? sol) (isK? sol) (isI? solj {isv? sol)) sol)
I7 (al sol}) (reaction (ar solll)
0 ~(isa? (al s0l)) (isK? [al (al sol]])) (reaction (ar (al sol))])
{{and (is3?~{al sol]) (isa? (al (al sol]]} {isS? (al {al [al sol]}}])
(reaction (& [

(display H

[
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— let £ = 3.2 (* float *)
27y

— Jet s = “hello world!” (:‘: String ,-;)
c|AE

- let 1 = [1;2;3;4;5] (* int Tist *)
- Tlet 12 = 1::2::3::4::5::] (% int Tist *)
o

- let p= (3, 5) (* int * int ¥)
s

— let incr = fun x -> x+1 (* int -> int *)

— Jet cons a b = a::b
(* ’a -> ’a list -> ’a 1list *)



type tree

lTet tl
let t2 =
let t3

d
= Leaf of 1int
| Node of tree list
Leaf 3 (* tree *
Leaf 5 (* tree ¥
Node [tl;t2] (* tree *
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type tree = Leaf of 1int
| Node of tree list

let a = [(3, Node [Leaf 3; Leaf 2])]
(* 77?7 *)
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type tree = Leaf of 1int
| Node of tree list

let a = [(3, Node [Leaf 3; Leaf 2])]
(* (Ant * tree) list *)



type tree = Leaf of 1int
| Node of tree list

let a = [(3, Node [Leaf 3; Leaf 2])]
(* (1nt * tree) list

ala
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let abs n =
1f n < 0 then -n else n

let sign n =
if n =0 then O
else if n < 0 then -1
else 1



TFS

. If22 0|28 gcdz mMEA

let rec gcd a b = (¥ MYSLAL B pecZ BojQ| *

if a=1 || b=1 then 1
else if a=b then a
else if a<b then gcd b a

else gcd (a-b) b
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— tree2t: UL [eaf 3UM? Leaf 2¢4M?

let what_i1s tree =
if tree = Leaf 3 then 1
else if tree = Leaf 2 then 2
else 3
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e match - with
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— match x with

A -> a
B -> b
C > C

-> default
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let what_is_Xx X =
match x with 1 -> “one” | _ -> “else”

let one_or_two p =
match p with
| (1, “apple”) -> true
| (2, “orange”) -> true
| _ -> false

let rec length 1 =
match 1 with
| hd :: tT -> 1 + (length t1)
| [1 >0



let is_Leaf tree =
match tree with
| Leaf v -> true
| Node tree_list -> false
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let my_list = [(3, Node [Leaf 3; Leaf 2])]

let rec get_n_leaft ml n =
match ml with
| (m, Leaf v) :: tl ->
if m =n
then Leaf v
else get_n_leaf t1 n
| (_, ) :: tl -> get_n_leaf tl n
| [1 -> raise (.)
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let one =1 (* int *)
let two_dot_two = 2.2 (* float *)
let add = (+) (* int -> 1nt -> 1nt %)

let three_dot_two =
add one two_dot_two (* error ¥*)
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let one =1 (* int *
let two_point_two = 2.2 (* float *

let add = (+) (¥ int -> int -> int *

let three_dot_two =
(float_of_int one) +.

two_dot_two (* float *
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let first p = (* int * string -> bool *)
match p with
| (1, “apple”) -> true
| (2, “orange”) -> true

| _ -> false

let first_of_p = first (“1”, “one”) (* error *)
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let first p = (* int * string -> bool *)
match p with
| (1, “apple”) -> true
| (2, “orange”) -> true

| _ -> false

let first_of_p = first (1, “one”) (* bool *)
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let my_list = [(3, Node [Leaf 3; Leaf 2])]

let rec get_n_leaf ml n =
match ml with
| (m, Leaf v) :: tl -—>
if m = n then Leaf v
else get_n_leaf tl n
| (_, ) :: tl -> get_n_leaf t1 n
| [] -> raise (..)
(*get_n_leaf : ('a * tree) list -> 'a -> tree
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let bad_list = [(3, “this 1s string”)]

let rec get_n_leaf ml n
match ml with
| (m, Leaf v) :: tl ->
if m = n then Leaf v
else get_n_leaf t1 n
| (_, ) :: tl -> get_n_leaf tl n
| [1 -> raise (.)
(*get_n_leaf : ('a * tree) list ->

Tet leaf = get_n_leaf bad_list (* error

a —-> tree
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let my_list = [(3, Node [Leaf 3; Leaf 2])]

let rec get_n_leaf ml n
match ml with
| (m, Leaf v) :: tl ->
if m = n then Leaf v
else get_n_leaf t1 n
| (_, ) :: tl -> get_n_leaf tl n
| [1 -> raise (.)
(*get_n_leaf : ('a * tree) list ->
Tet leaf = get_n_leaf my_1l1ist (* tree *)

a —-> tree
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(define (leaf t) (cons 'leaf t))

(define (node tree_list) (cons 'node
tree_list))

(define (is-leaf? tree) (equal? 'leaf
(car tree)))

(define (leaf-val tree) (cdr tree))

(define (nth-child tree nat)
(define (nth-elem tree_list nat)
(cond ((= nat 0) (car tree_list))
(else (
nth-elem
(cdr tree_list) (- nat 1)))
)
)
(if (is-leaf? tree)
(error "tree is leaf")
(nth-elem (cdr tree) nat))
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type tree = Leaf of int
| Node of tree list
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« Type function

type ‘a tree = Leaf of ‘a
| Node of ‘a tree list
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let leaf v = Leaf v

lTet node tree_list = Node tree_list
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« match& ©l83HM LIRS AtRSH & ol4aLc,

let is_leaf tree =
match tree with
| Leaf v -> true
| Node _ -> false

let leaf_val tree =
match tree with
| Leaf v -> v
| node -> raise (..)
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let nth_child tree n =
let rec nth_elem 1 n =
match 1 with
| hd :: tl1 ->
1if n=0 then hd
else nth_elem t1 (n-1)
| [1 -> raise (..)
1n
match tree with
| Leaf v -> raise (..)
| Node tree_list -> nth_elem tree_list n



let nth_child tree n =
let rec nth_elem 1 n =
match 1 with
| hd :: tl1 ->
1if n=0 then hd
else nth_elem t1 (n-1)
| [1 -> raise (..)
1n
match tree with
| Leaf v -> raise (..)
| Node tree_list -> nth_elem tree_list n
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let rec nth_child tree n =
match (tree, n) with
| (Node(Chd::tl1), 0) -> hd
| (Node(Chd::tl1), ) ->
nth_child (Node tl1) (n-1)
| _ -> raise (..)
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 raise N8

let f x =
raise Not_Found (* OIARIT AL o] *)

let f x =

raise (Invalid_argument “error’)
(* OIRtZ N ofel *)
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Not_leaf
Error string

. Ag

raise Not_Tleaf
raise (Error “this i1s leaf”)



OCam]| ®{™ &M

« OIS7| : type constructor

s
e ANEB : match-with

type ‘a tree = Leaf of ‘a
| Node of ‘a tree list

let rec nth_child tree n =

match (tree, n) with
(Node(hd::t1), 0) -> hd
(Node(hd::t1), ) ->
nth_child (Node tl) (n-1)
-> raise Not_found
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(define (leaf t) (cons 'Teaf t)) type ‘a tree = Leaf of ‘a
| Node of ‘a tree list
(define (node tree_Tlist) let rec nth_child tree n =
(cons 'node tree_list)) match (tree, n) with
| (Node(hd::t1), 0) -> hd
(define (is-leaf? tree) | (Node(Chd::t1), ) ->
(equal? 'leaf (car tree))) nth_child (Node t1) (n-1)

| _ -> raise Not_found
(define (leaf-val tree) (cdr tree))

(define (nth-child tree nat)
(define (nth-elem tree_list nat)
(cond ((= nat 0) (car tree_list))
(else
(nth-elem
(cdr tree_list) (- nat 1)))
)
)
(if (is-Teaf? tree)
(error "tree is leaf")
(nth-elem (cdr tree) nat))
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(define (leaf t) (cons 'Teaf t)) type ‘a tree = Leaf of ‘a
| Node of ‘a tree list
(define (node tree_Tlist) let leaf t = Leaf t
(cons 'node tree_list)) let node tree_list = Node tree_list
let is_leaf tree =
(define (is-leaf? tree) match tree with
(equal? 'leaf (car tree))) | Leaf v -> true
| Node tree_list -> false
(define (leaf-val tree) (cdr tree)) let leaf_val tree =
match tree with
(define (nth-child tree nat) | Leaf v -> v
(define (nth-elem tree_list nat) | Node tree_list -> raise Not_Found
(cond ((= nat 0) (car tree_list)) let rec nth_child tree n =
(else match (tree, n) with
(nth-elem | (Node(hd::t1), 0) -> hd
(cdr tree_Tlist) (- nat 1))) | (Node(Chd::t1), ) ->
) nth_child (Node t1) (n-1)
) | _ -> raise Not_found

(if (is-Teaf? tree)
(error "tree is leaf")
(nth-elem (cdr tree) nat))



let rec nth_child (tree, n) ->
match (tree, n) with
| (Node(Chd::tl1), 0) -> hd
| (Node(Chd::tl1), ) ->
nth_child ((Node t1), (n-1))
| _ -> raise (..)



let nth_child =
fun tree n ->
match (tree, n) with
(Node(hd::t1), 0) -> hd
(Node(Chd::t1), ) ->
nth_child (Node tl1) (nh-1)
-> raise (..)
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« HOjoIA} 4 Qloiztn 4+ match

let nth_child =
function
(Node(hd::t1), 0) -> hd
| (Node(Chd::tl1), ) ->
nth_child ((Node t1),
| _ -> raise (..)

(n-1))
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func x1 x2 x3 2& &4 42 o

func (x1, x2, x3) 2& &
2 AKFO| |7

> H



func x1 x2 x3 & Y~E ¢

func (x1, x2, x3) & 9~

OF ..
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o Ot2tM curryders OlRiUHE T

let add a b=a+b

let incr x = add 1
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—1nt -> 1nt -> 1nt
« let add a b = ..
— (Int * 1int) -> 1nt
« let add (a,b) = ..
_ ZostM
— ™|y
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— let i : int =1 (* int *
27ty
— let s string = “hello world!” (* string *
2|AE
— let 1 : int list = [1;2;3;4;5] (* 1nt list *
— Jet 12 : int list = 1::2::3::4::5::[] (¥ int list *
TS
— let incr : int -> int = fun x -> x+1 (*int -> int *
— let cons : ‘a -> ‘a list = fun a b -> a::b

(* ’a -> ’a list -> ’a list *

e 55



Print st&8 s

Print 4852 Z|E{EFIO] ynjtQYLICE,

orint_char : char -> unit
orint_string : string -> unit
orint_int : 1nt -> unit
orint_float : float -> unit
orint_endline : string -> unit




N|O| 2

| -

. AFIO|MQL SOIBIH MOIZZ(;)L O|28t0f AN

N N
e Ay & JatIt.

=
¢« COIML statements T <ojstA|at oCaml el
ML & AlO| AAIMORZ AlSHEICIL olojolL|Ct,

AL
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let my_print nat str = (*int -> string -> int¥®)
print_int nat ;
print_string “, "Astr;

nat
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« XA EMRI (reference)

ref 1 (* int ref *)

—
()]
t
Q)
Il

—
™D
t
O

Il
Q)
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o
I

1, 1nt *)

—
()
t
(@]
Il

a =2 ; la (* ¢ =2, 1nt *)
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« Bidd (array)

let a =[] 1; 2; 3 |] (* 1nt array *)
let b = a. (0) (* b =1, 1nt *)
let ¢ = a.(0) <-4 ; a.(0) (* ¢c =4, int *)



try-with: 97

« JavaQ try-catch&t HlL

let s = (*§33d “a/bU”, AMSE “error” *)
try
string_of_int (
let a read_1nt() 1n

let b
a/b)

with Division_by_zero -> “error”

read_1nt() 1n



try-with: 97

« JavaQ try-catch&t HlL

let s = (ny3sted “a/bHat”, Almstl “error” *)
try
string_of_int (
let a = read_1nt() 1n
let b = read_1nt() 1n
a/b)

with _ -> “error”
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« OCaml Ar&7r 0f &<
— http://caml.inria.fr/pub/docs/manual -

ocaml
o 2f0]E2{2] AFLH]

— http://caml.inria.fr/pub/docs/manual -

ocaml/libref/index_modules.html
— Pervasives, Li1st, String §$& MZ
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Ex 2to|da g

.+ List 252 ML 2

let a = [1;2;3]

let b List.t] a

let C

List.length a
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« Pervasive® F99= AL ALF ME SR |

let a 1

let b = string_of_int a
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e 2011y BT £EE2U (by ©lY*H)
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/ocaml_tutorial.pdf

e 20114 e EEZAH (by S82% N
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— http://ropas.snu.ac.kr/~ta/4190.310/11/
ocaml_tutorialllf.pdf
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« OCaml AIEANE
— http://www.1ri1.fr/~conchon/docs/ocaml -

lang.pdf

« 2oIM OCaml QIEZEZ|E AR Ol EE2|

— http://try.ocamlpro.com/
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